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AmeriFlux Network is growing 
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AmeriFlux Sites 
•  Total number: 183 
•  Sites joined since 2012: 26 
•  Sites that uploaded data 

2010–2014:  62 
•  Core sites with long term 

funding: 15 clusters  
> 41 sites  

Since 2012   
Existing (pre-2012) 



GOAL: maintain high-
quality, comparability, and 
continuity of observations, 
and support innovation. 

Tech	
  QA/QC	
  	
  

Stephen, Chad, Dave, Sébastien   
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Sites	
  visited	
  in	
  2013	
  

Sherman	
  Island,	
  CA	
  

Kansas	
  Field	
  Sta5on,	
  KS	
  

Konza	
  Prairie,	
  KS	
  

Willow	
  Creek,	
  WI	
  

Rosemount,	
  MN	
  

Niwot	
  Ridge,	
  CO	
  

Ozarks,	
  MO	
  

Sillas	
  LiCle,	
  NJ	
  

Sites	
  planned	
  for	
  2014	
  

	
  Diablo,	
  CA	
  

ARM-­‐SGP,	
  OK	
  

Harvard	
  Main,	
  MA	
  

Harvard	
  Hemlock,	
  MA	
  

BartleC,	
  NH	
  

Mead,	
  NE	
  

Mayberry,	
  CA	
  (CH4)	
  

Wind	
  River,	
  WA	
  

Aus5n	
  Cary,	
  FL	
  	
  

Inter-comparisons with a portable eddy covariance system  



Tech QA/QC 
A resource for the whole AmeriFlux community 
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•  Intercomparisons at eight sites/year 
•  Provide calibrated PAR sensors 

•  Provide CO2 standards. CH4 soon! 
•  Equipment loans to avoid data gaps 
•  Technical support  
•  Developing calibration protocols for 

temperature and relative humidity 
sensors 

Upcoming QA/QC Tech activities: 
•  2014-2015: Multi-vendor gas analyzer 

comparison in Davis, CA 
•  2014: CH4 intercomparison and calibration 

standards 
•  2015: Sub-canopy storage 

Temp.	
  

RH	
  



AmeriFlux Data System 

6 

AmeriFlux	
  Data	
  System	
  

Ameriflux.lbl.gov	
  

CDIAC	
   ICOS	
  

AMP	
  

The data team serves five 
primary roles:  
•  Support data submission  
•  Provide data archiving  
•  Perform data QA/QC 
•  Curate BADM 
•  Enable use of data 

GOAL: provide high-quality 
data products and services to 
users of AmeriFlux data in 
collaboration with AmeriFlux 
site teams. 



AmeriFlux Data System 
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Current Data Activities: 
•  High-frequency data upload and archiving 

•  Half-hour data upload and archiving 
•  Three levels of data QA/QC 

•  Revised BADM protocols (w/ICOS) 
•  Working with sites to update BADM data 
•  Running new “level 4” pipeline (w/ICOS) 
•  Annual data managers’ workshop 

•  Technical support as requested 
Upcoming Data activities: 
•  Summer 2014: Gap-filled data product, 

new data download functionality, and “e-
mail site-PI’s function 

•  2014: Night-time partitioning (Reichstein) 
•  2015: Day-time partitioning (Lasslop) 

NERSC	
  

New formats	
  

QA/QC	
  

Data Managers Workshop ‘14	
  



AmeriFlux Data QA/QC 
and Processing Status 

•  Total number of sites: 183 
•  Sites completed final QA/QC: 46 (463 site years) 
•  Sites ready for processing: 25 

•  ready (9): BR-Sa3, US-AR1, US-Bo1, US-Ha1, US-Lin, US-
NC1, US-NC2, US-Ne3, US-Sdh 

•  pending final checks (16): US-Ha2, US-Fmf, US-Fuf, US-Fwf, 
US-GLE, US-Kon, US-Me2, US-MMS, US-Mpj, US-NR1, US-
SRM, US-Ton, US-UMB, US-UMd, US-Var, US-Whs 

•  Sites with issues waiting for tower team 
feedback: 17 



AmeriFlux Rapid Response  
Flux System 

•  Full eddy covariance (CO2) 
and micromet system 

•  Take advantage of special 
opportunities 

•  Loan up to three years.  
•  First deployment:  

burned-unburned site pair 
in Valles Caldera   

9 



Other News in AMP 
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•  Updated web site. More features this summer! 
•  Safety training videos and tower safety 

seminars.  

Upcoming Events 
7th Annual Summer Course in Flux Modeling and 
Advanced Measurements. July 2014. Niwot Ridge, CO 
AMP will provide support for two students 
 
Annual AmeriFlux Data Workshop 
– Spring 2015 in Berkeley, CA 



Opportunities around the Network 
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•  Inform the USGCRP and CCIWG: research 
priorities, coordinated funding actions 

•  Small Business Innovation Research (SBIR) :  
what instrumentation, for what platforms? 

•  Synthesis activities: Take advantage of new 
AmeriFlux / FLUXNET data products; New obs 

•  New FLUXNET grant (Baldocchi, PI) 
•  NEON coming on line  
•  NASA ABOVE  
•  DOE NGEE Arctic, NGEE Tropics 
•  The Next Big Thing?  Breakout Session 



AmeriFlux Science Steering Committee 

 
Dennis Baldocchi 

UC Berkeley 

 
David Bowling 

U Utah 

 
Jing M. Chen 

U Toronto 

 
Kenneth Davis 

Penn State 

 
David Hollinger 

Forest Service (UNH) 

 
Bev Law 

Oregon State U 

 
Xuhui Lee 

Yale U 

 
Marcy Litvak 
U New Mexico 

 
Dario Papale 

U Tuscia 

 
Dan Ricciuto 

ORNL 
 

Steve Running 
U Montana 

 
HaPe Schmid 

Forschungszentrum 
Karlsruhe 

 

 
Peter Thornton 

ORNL 

 
Steve Wofsy 
Harvard U 
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AmeriFlux Science Steering Committee 



Data Systems, QA/QC  
Deb Agarwal, LBNL 
Dario Papale, ICOS Italy 
Tom Boden, ORNL, CDIAC 
Marty Humphrey, U Virginia    
Gilberto Pastorello, LBNL 
Cristina Poindexter, LBNL 
Rachel Hollowgrass, LBNL 
Catharine van Ingen, LBNL 
Boris Faybishenko, LBNL 
Norm Beekwilder, U Virginia 
 
  
  

 

AmeriFlux Management Project Team 

13 

Project Leads,  
Core Sites, Outreach 
 
Margaret Torn, LBNL 
 
Dennis Baldocchi, UCB 
 

  

Co-Investigators 
Bev Law, Oregon State  
Steve Wofsy, Harvard  

Project Coordinator 
Marilyn Saarni, LBNL 
 

Technical QA/QC 
Sébastien Biraud, LBNL  
Stephen Chan, LBNL 
Dave Billesbach, UNL 
Chad Hanson, Oregon State  



AMP Resources at Meeting 
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“The Dr. is In” 
– Consult, tutorials, and requests 

for data, BADM, tech, and user-
interface tools 

– Room 300 during breaks, lunch, 
posters, and by appointment   

Project Coordinator 
Marilyn Saarni  

Terrestrial Ecosystem Science 2014 

The AmeriFlux Management Project: Overview 
Margaret'Torn,'Deb'Agarwal'and'the'Data'Team;'Sebas7en'Biraud'and'the'Tech'QA/QC'team;'
Marilyn'Saarni'and'the'Outreach'Team;'and'Dennis'Baldocchi.'

Introduction 
Text...  
 

 To register a new site, rejoin, or maintain active status: 
•  Employ eddy covariance methods to measure fluxes of a carbon-

containing species (CO2 , CH4...), water, and energy.   
•  Submit a general site description using the form on the AmeriFlux 

website ameriflux.lbl.gov 
•  Contribute data annually or more frequently.   
•  Participate in Tech QA/QC and Data QA/QA activities 
•  You can list AmeriFlux as a secondary network, keeping your regional 

network as primary affiliation.  
•  Sites in the Americas and U.S. Territories are eligible. 
•  AmeriFlux members are expected to participate in network activities. 

This work was supported by the Director, Office of Science, 
Office of Biological and Environmental Research, of the 
U.S. Department of Energy under Contract No. DE-
AC02-05CH11231, as part of the Terrestrial Ecosystem 
Science Program.'

New Website Look and Functionality! AmeriFlux Core Sites 
Trends, Patterns, Responses 

Acknowledgments 

AmeriFlux is a network of more than 100 sites using Eddy 
Covariance to measure terrestrial CO2, water, and energy fluxes 
across the Americas. AmeriFlux investigators produce and 
share high quality data, and develop understanding of terrestrial 
ecosystems in a changing world.   
 
DOE established the AmeriFlux Management Project (AMP) in 
2012 to support the Network in four primary ways  

•  Provide Technical QA/QC support to the AmeriFlux 
network 

•  Provide funding and operations support to a set of long-
term AmeriFlux sites (Core Sites) 

•  Provide high-quality data and metadata to CDIAC 
•  Enable modeling, synthesis, and other research with 

AmeriFlux data;  produce standardized datasets and 
new tools for data search and data access.""

•  Organize the Annual Meeting and host Network website  

 
 

Technical Support and 
QA/QC 

See Poster by Biraud  

•  In-situ intercomparison using 
portable system 

•  Provide calibrated PAR sensors 

•  Provide CO2 standards. Blended in-
house. CH4 soon! 

•  Equipment loans to avoid data gaps 

•  Technical support 

•  Calibration protocols for temperature  
and relative humidity sensors Data Processing & QA/QC 

See Poster by Pastorello   

AMP Support for Core Sites:  
•  Contracts for operations 
•  Data managers’ trainings* 
•  QA/QC inter-comparisons, calibrations, loaners* 
•  Safety Training* 
•  Soon: end-to-end data processing and enhanced 

metadata searching* 

* Offered to whole network! 

Name of Cluster  Number of 
Sites 

ChEAS  4 
Harvard Forest 2   
Howland Forest 3 
Morgan Monroe State Forest  1 
New Mexico Elevation Gradient 6 
Niwot Ridge 1 
N. Carolina Loblolly- Alligator River 3 
Tonzi/Vaira/Delta  5 
UMBS 3 
Walnut Gulch/Santa Rita  5   
Konza Prairie 3 
Metolius 2 
Rosemount* 3 
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Time of the Day 

 Visual QA/QC example:  
Checking timestamps with 
radiation and solar noon 

“ideal” incoming 
solar radiation 

(top of the atmosphere) 

sensor 1 
(short 
wave) 

sensor 2 
(PPFD) 

timestamp 
shift 

solar noon 
timestamp 

noon 

•  New BADM entry forms (BADM = biological, ancillary, disturbance, 
and Meta data) 

•  End-to-end Data processing pipeline, from raw data to Gap-filled, 
partitioned product (like FLUXNET “Level 4”) 

•  Visual QA/QC and multi-year analyses 

New guidelines for an inclusive network 

AMP serves a broad community of flux sites and data users. This 
poster presents some new resources and highlights.  

ameriflux.lbl.gov 

Join the AmeriFlux Listserve: http://ameriflux.lbl.gov/community   
 
To contact the project lead: ameriflux@lbl.gov  
 
For technical QA/QC: ameriflux-tech@lbl.gov  
 
For data systems and data QA/QC: ameriflux-support@lbl.gov 

Get involved 

What can our 
website do for you?  '

New: Rapid Response unit! 
•  Full eddy covariance (CO2) and 

micromet system 
•  Loan up to three years.  
•  Take advantage of special 

opportunities 
•  First deployment: burned and 

unburned site pair in Valles Caldera 

Relative humidity'

PAR Sensors  
Loan of calibrated sensor 
to allow in situ calibration'

AmeriFlux Core sites are long term sites (primary site >10 y old) with 
high quality, comprehensive data sets and secure site access for 
continued long term observations, as a resource for understanding and 
modeling the terrestrial carbon cycle. 
 
Currently, AmeriFlux has 13 Core-Site Clusters (1– 6 sites per cluster) in 
the U.S., totaling 41 sites across gradients of climate, hydrology, 
vegetation disturbance, and management. 
 
All the sites in Table 1 are funded by AMP.  However, any site in the 
AmeriFlux Network may become a Core site with independent funding 
(e.g., US-ARM and US-Moz), by agreeing to protocols for sharing data 
and participating in QA/QC, safety, and community activities. 

Terrestrial Ecosystem Science 2014 

. 

Introduction 

This%work%was%supported%by%the%Director,%Office%of%Science,%Office%of%
Biological%and%Environmental%Research,%of%the%U.S.%Department%of%Energy%
under%Contract%No.%DEEAC02E05CH11231,%as%part%of%the%Terrestrial%
Ecosystem%Science%Program.%

Ongoing and Future Activities Meet the Tech Team 

Acknowledgments 

AmeriFlux Management Project QA/QC Technical Team  
Sébastien C. Biraud1, Stephen W. Chan1, Chad Hanson2, Dave Billesbach3, Margaret S. Torn1 

1Lawrence Berkeley National Laboratory, 2Oregon State University, 3University Nebraska Lincoln 

AmeriFlux’s goal is to develop a network of long-term CO2 flux 
sites for quantifying and understanding the role of the 
terrestrial biosphere in global climate change. The network 
currently includes more than 100 sites started by many 
scientists and supported by multiple agencies (DOE, NSF, 
USDA, NFS). The AmeriFlux Management Program (AMP) 
Technical QA/QC at LBNL strengthens the entire Ameriflux 
Network and Core Sites by— 
•  standardizing operational practices, calibration, and 

maintenance routines, 
•  setting clear data quality goals, 
•  helping resolve instrument failure promptly.  

To ensure inter-comparability in the network, we conduct site 
comparisons with portable eddy covariance (PEC) systems, 
provide calibration gas standards and lab-quality sensors to 
check instrument performance, and identify uncertainties 
associated with data processing using data diagnostics and 
gold-standard files.  

Our team is experienced in testing new instruments and 
working with manufacturers, and is building relationships with 
both vendors and investigators. We have completed two QA/
QC site visits in FY13 and two so far in FY14 (out of a total of 
nine sites scheduled).  

From RIGHT to LEFT: 

Sébastien Biraud (LBNL)—Sébastien is 
Technical and Measurement QA/QC lead. 
He brings many years of experience in 
precise trace gas measurement and QA/
QC, working at the ARM South Great 
Plains site and as ARM instrumentation 
mentor. 

QA/QC Tech  
A resource for the whole AmeriFlux community 

1%

•  In-situ intercomparison at eight sites/year, using PEC systems 
•  Provide calibrated PAR sensors1 

•  Provide CO2 standards (350-450 ppm in dry air). Blended in-
house2. CH4 soon! 

•  Equipment loans (sensor failure, factory service, calibration, or 
evaluation) 

•  Technical support as requested 
•  Developing calibration protocols for temperature3 and relative 

humidity4 sensors 

Upcoming QA/QC Tech activities: 
•  Summer 2014: Start gas analyzer intercomparison in Davis, CA 

 
 
  
•  FY14: CH4 intercomparison and calibration standards 
•  FY15: Sub-canopy storage or below-ground intercomparisons 
•  Foster innovation 

Sites visited in 2013 (8) 

Sherman Island, CA 

Kansas Field Station, KS 

Konza Prairie, KS 

Willow Creek, WI 

Rosemount, MN 

Niwot Ridge, CO 

Ozarks, MO 

Sillas Little, NJ 

Sites planned for 2014 
Diablo, CA 

ARM-SGP, OK 

Chimney Park, WY 

Harvard-Main, MA 

Harvard-Hemlock, MA 

Bartlett, NH 

Mead, NE 

Mayberry, CA 

Wind River, WA 

Austin Cary, FL 

Stephen Chan (LBNL)—Stephen joined the LBNL AmeriFlux 
QA/QC lab team in FY13 from OSU where he was a 
postdoctoral scientist. He brings over eight years of 
micrometeorological experience. Stephen has installed, 
maintained, and operated numerous flux sites throughout the 
US and internationally. 

David Billesbach (University Nebraska–
Lincoln)—Dave has many years of 
experience with  instrumentation used at 
AmeriFlux sites. He has served on the LI-
COR Instrumentation Advisory Committee, 
and has designed, integrated and operated 
flux systems in ecosystems ranging from 
semi-arid grasslands to the arctic tundra. 

Chad Hanson (Oregon State Univ)—Chad has 
been OSU’s AmeriFlux QA/QC lab lead since 
2008. He built roving eddy covariance systems 
and played a major role in the OSU QA/QC lab’s 
emerging technology activities through prototype 
and beta testing of various environmental 
sensors as well as producing high-precision CO2 
standards for the network and running the PAR 
calibration program. 

Join the AmeriFlux Listserve: http://ameriflux.lbl.gov/community   
 
To contact the project lead: ameriflux@lbl.gov  
 
For technical QA/QC: ameriflux-tech@lbl.gov  
 
For data systems and data QA/QC: ameriflux-support@lbl.gov 

Become involved 

Terrestrial Ecosystem Science — 2014 

The AmeriFlux Data Management team is providing new 
and expanded services. These services include: 
archiving of high frequency data from sites; high 
frequency data processing; enhanced quali ty 
assessment capabilities; advanced data processing 
capabilities; improved biological, ancillary, disturbance, 
and metadata collection methods; and expanded user 
services available via the AmeriFlux web site. This new 
range of services and products from the Data 
Management team are the result of a close collaboration 
between the AmeriFlux Management Project, ICOS, and 
CDIAC personnel. This poster provides an overview of 
the components of the system and a preview of 
upcoming functionality. 

AmeriFlux Data Collection, Processing, and Data User Support 
Gilberto Pastorello1, Deb Agarwal1 (project leader), Dario Papale2, Cristina Poindexter1, 
Boris Faybishenko1, Tom Boden3, Rachel Hollowgrass1 

1Lawrence Berkeley National Laboratory,  2University of Tuscia / ICOS, 3Oak Ridge National Laboratory 

Abstract 
Post-processing steps include strict visual and statistical 
quality checks, the application of well established data 
correction steps, and consultation with tower teams and 
PIs for site specific issues. Figure 2 show the overview of 
these steps. Details on selected steps are shown next. 

Header 
After the initial quality checks, there are three major 
processing fronts: NEE, energy, and meteorological 
variables. The NEE processing includes Ustar filtering, 
gap-filling, flux partitioning, and estimation of reference 
values and uncertainties. Results from selected steps 
from NEE processing are illustrated below. 
 

Header 

This%work%was%supported%by%the%Director,%Office%of%Science,%Office%of%
Biological%and%Environmental%Research,%of%the%U.S.%Department%of%
Energy%under%Contract%No.%DEEAC02E05CH11231%%as%part%of%the%
Terrestrial%Ecosystem%Science%Program%

Post-Processing Examples Eddy Covariance Post-Processing Workflow 

Acknowledgments 

AmeriFlux Data Services 
•  Fluxes and meteorological data archiving 
•  Quality checks and standardization 
•  Improved biological, ancillary, disturbance, and 

metadata (BADM) formats and collection methods 
(new) 

•  High frequency data archiving (new) 
•  High frequency data processing (new) 
•  Enhanced data quality assurance(new) 
•  Post-processing workflow execution (new) 
•  Expanded user services via AmeriFlux Web site (new) 

General Data Management Workflow 

From the data production by tower teams to the data 
products accessed by AmeriFlux users, there are several 
processing and quality check steps. This is a concerted 
effort involving the tower teams, the data and QA/QC 
teams at LBNL in close collaboration with European 
partners from ICOS, and the data team at ORNL. 

Enhanced Data Quality Assurance 
Among the new data quality assurance steps, we 
highlight here single and multiple variable checks, as 
well as solar radiation-based time checks. 
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(a)%US'Ro1$(2011):%good%agreement%
between%methods%in%both%Ome%
series%and%probability%density%

(b)%US'Ton$(2012):%poor%agreement%
between%methods,%but%reasonable%
agreement%in%probability%density%

Figure 1. AmeriFlux general data management workflow and interactions 

Figure 2. AmeriFlux eddy covariance post-processing workflow 

(a) (b) 

Figure 3. Single variable quality checks: (a) precipitation with different 
sampling resolutions (half-hourly 
and daily), and (b) atmospheric 

pressure provided with only 
five total digits per value 

Figure 4. Multiple variable 
quality checks: comparing 
incoming short wave radiation 
and PPFD. Different trends 
indicate changes in sensor 
orientation during 2002 

*%

*%%

Notes:$
*steps%under%validaOon%
and%evaluaOon%
step%being%%
reEimplemented%and%tested%

Figure 5. Quality checks on solar 
radiation: temporal alignment 
against solar noon and daily 

potential radiation. Plot shows 
potential shift in timestamps and 

potential shadows on sensors 

Figure 8. Flux partitioning results 
(ecosystem respiration) 
comparison for nighttime 
(reco_mr) and daytime (reco_gl) 
methods for two different sites 
illustrating good (a) and poor (b) 
agreement between methods. 

Figure 7. From 40 versions of Ustar thresholds, 40 versions of NEE are 
calculated, and from a model efficiency matrix, a “reference” NEE is 
selected. This provides a measure of uncertainty and also preserves 
real variability (which would be lost if using averages, for instance). 

Figure 6. Comparison of two methods for calculating Ustar thresholds: 
Moving Point Threshold and 
Change Point Detection. 
40 percentiles (from 1.25 to 
98.75 in 2.5 increments) are 
selected and used for filtering. 

potenOal%
Ome%shi\%

shadow?%

shadow?%

Posters:  (1) Data, (2) Tech, and  
(3) Core, Rapid Response, & Outreach 



Thank you 
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ameriflux@lbl.gov 


